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DETAILED ACTION 
Priority 

Receipt is acknowledged of papers submitted under 35 U.S.C. 1 19(a)-(d), which 
papers have been placed of record in the file. 

Information Disclosure Statement 

The information disclosure statement (IDS) submitted on 4/14/2004 is in 
compliance with the provisions of 37 CFR 1.97. Accordingly, the information disclosure 
statement was being considered, within examination preceding the Office Action sent 
6/20/2005, by the examiner. An initialed copy of the IDS submitted by th4e applicant 
was included with the Office Action sent 6/20/2005. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 

USPQ 459 (1966), that are applied for establishing a background for determining 

obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 
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This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

Claims 1-13 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Marcuse et al (US 6385383) in further view of He (US 2002/0136525). 

Pertaining to claims 1-3 and 10, Marcuse et al (US 6385383) discloses a 
waveguide structure 150 comprising a polymer core 155 embedded within a cladding 
layer 165, where the cladding layer 165 may be made of a polymer or another material, 
such as glass (column 4 lines 13-20, column 1 lines 24-27, Figures 4A and 4B). The 
use of a polymer within the core allows the core's index of refraction to vary as the 
temperature of the core is varied, thereby adjusting the level of attenuation achieved by 
the waveguide (column 3 lines 54-57). While this waveguide structure 150, as 
described by Marcuse et al, is described along the general format of a planar 
waveguide structure, instead of the S-type waveguide claimed by the applicant. 
However Marcuse et al also teaches other waveguide structures are also appropriate 
(column 3 lines 23-25). In addition, Marcuse et al does not disclose the teaching of 
leaving a portion of the waveguide exposed. He (US 2002/0136525) discloses a 
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variable optical attenuator using an S-type waveguide having an input 2 and an output 
3, where a portion of the InP core (shown as 31 of Figure 3, and 7 of Figure 2) is left 
exposed so that metal electrodes 8 may be coupled directly to the layer (Figures 1-3, 
paragraphs 0020-0024). Also, He teaches the structure described by the applicant in 
claim 1, where the S-type waveguide 4 comprises two curved waveguide portions, 
considered to be the first half of portion 7, and the second half of portion 7, where these 
two portions are connected, and further are connected to a linear inlet portion 5 and a 
linear outlet portion 6 (paragraphs 0021-0022, Figure 2). It would have been obvious to 
one of ordinary skill in the art to use, as an alternative to waveguide structure 150, an S- 
type waveguide as described by He including its exposed core and unique configuration 
comprising the linear input and output, for the reason of increasing the attenuation of 
light intensity possible within the waveguide. It is well known within the art that a curved 
fiber or waveguide experiences heightened attenuation because as light travels around 
the curve in the fiber or waveguide, some of the light is lost to the cladding, thereby 
creating attenuation of the optical signal (paragraph 0033 of He). Therefore, since the 
goal of Marcuse et al is to create attenuation, it would be desirable to do so by various 
means, such as including a fiber or waveguide geometry that would encourage 
attenuation without needing an electrical signal, as suggested by He, and/or to vary the 
temperature of a layer within the waveguide or fiber. In addition, the keen use of 
geometry to aide in attenuation of the optical signal will also decrease the voltage 
signals needed to provide proper attenuation, thereby conserving the device's 
consumption of power. In addition, Marcuse et al also describes an attenuator and its 
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method of use, where a polymer cladding within a waveguide has an index of refraction 
that varies with temperature of the cladding material (column 1 lines 40-65). While 
Marcuse et al describes this attenuator as one with a polymer cladding, the attenuator 
may also use other waveguide structures, such as the polymer core waveguide 
described above, as Marcuse et al describes the polymer-core waveguide, as well as 
the attenuator, as optical structures that will facilitate the interruption of optical signals 
within a waveguide (column 1 lines 33-36). 

Referring to claims 4 and 7-9, Marcuse et al and He disclose the device as 
previously described. Marcuse et al also discloses the use of both a heater 205 and a 
cooling device 210 located adjacent to the polymer layer 120, in order to vary the 
temperature of the polymer layer 120 within the waveguide 200, which is discussed 
within US 6385383 as a polymer cladding layer, but as explained above, also 
encompasses a polymer core layer (column 6 lines 7-18). As well, this heater and 
cooling device are in the form of chrome strips applied adjacent to the polymer material, 
acting as electrodes, and both are coupled to a voltage source so that the electrode- 
type heater and cooling device may heat or cool the polymer material to change the 
index of refraction of the polymer material (column 4 lines 27-38). As before, while 
Marcuse et al describes this waveguide system as one with a polymer cladding, the 
system may also use other waveguide structures, such as the polymer core waveguide 
described above where the electrode-type heater and cooler would then be coupled to 
the polymer core, as Marcuse et al describes the polymer-core waveguide, as well as 
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the polymer-cladding, as optical structures that will facilitate the interruption of optical 
signals within a waveguide (column 1 lines 33-36, column 3 lines 22-25). 

Concerning claims 5 and 6, Marcuse et al and He disclose the device as 
previously described. Furthermore, Marcuse et al shows while the waveguide structure 
and corresponding attenuator have been previously described as a polymer core 
embedded within a cladding, as discussed above. However, in reference to waveguide 
system 150 of Figure 4A and 4B, the substrate 160 may act as a cladding layer 
composed of glass (column 3 lines 18-21), thereby allowing the cladding layer 165 to 
act as a buffer between the electrode-type chrome strips and the core layer. Marcuse 
et al also describes that materials similar to silica and doped silica may be used to 
create the cladding layer (column 1 lines 24-29), which at this time is considered to be a 
buffer. As it is well known in the art, silicon dioxide provides an excellent substitution for 
the silica or doped silica mentioned above, as it is both optically transparent, allowing 
optical signals to propagate through it, but also has a low dielectric constant around 4. 
A low dielectric constant material would be desirable buffer between the polymer core 
and electrode-type heater 205 and cooling device 210, because it will allow a greater of 
flow of charge from electrode-type voltage suppliers to the core than would glass alone, 
as glass has a higher dielectric constant than silicon dioxide. In addition, materials with 
a higher dielectric constant, as well known in the art, are subject to more damage when 
in the presence of a strong electric field, therefore making the silicon dioxide with its 
lower dielectric constant a more preferable material to place between the core and 
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electrode type as it is subject to less break down in the presence of the electric field 
created by the electrode type heater 205 and cooling device 210. 

Speaking to claim 1 1 , Marcuse et al and He disclose the device as previously 
described. As previously discussed, the S-type waveguide of He if formed using two 
continuously curved portions, both indicated within the region 7 of Figure 2 (paragraphs 
0021-0022). 

Referring to claims 12 and 13, Marcuse et al and He disclose the device as 
previously described. In addition, He discloses the S-type curve formed by portions 
enclosed within region 7 is a sinuous curve (paragraph 0021, Figure 2). As the 
trigonometric function cosine is the mathematical equivalent of the inverse sine function, 
the S-type waveguide of He is considered to be formed according to both the sine and 
cosine functions. 

Response to Amendment 

The examiner has acknowledged the applicant's amendment to the specification 
and claims, filed 9/20/2005. 

Response to Arguments 

Applicant's arguments, see pages 6 and 7 of Applicant's Amendment, filed 
9/20/2005, with respect to the rejection(s) of claim(s) 1-10 under 35 USC 103 (with 
Marcuse et al) have been fully considered and are persuasive. Therefore, the rejection 
has been withdrawn. However, upon further consideration, a new ground(s) of rejection 
is made in view of the limitations added to claims 1 and 10, specifically "...wherein the 
cladding layer and the core layer forms a S-type waveguide element comprising two 
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curved waveguide portions connected with each other, a linear inlet waveguide portion 
connected to one of the curved waveguide portion and an outlet waveguide portion 
connected to the other of the curved waveguide potions." The addition of this specific 
limitation within claims 1 and 10 introduces limitations into the claims not previously 
expressed within the Applicant's prior claim draft submitted 4/14/2004, and therefore 
necessitates new ground(s) of rejection. 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Caracci et al (US 2003/0016937) describes a variable optical 
attenuator utilizing a curved waveguide. Ridgeway et al (US 5377008) discloses an 
optical device comprising either a channel or ridge waveguide used within an optical 
attenuator, among other applications. Ridgeway et al is provided by the examiner as an 
example illustrating the equivalence of channel and ridge waveguides within the art. 
Zhong et al (US 6826345) discloses an optical device for the purpose of reducing 
polarization dependent wavelength shift. Zhong et al is provided by the examiner as an 
example illustrating the equivalence of InP and polymers for use as core materials 
within the art. 

Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 
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A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Rhonda S. Peace whose telephone number is (571) 

272- 8580. The examiner can normally be reached on M-F (8-5). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Rodney Bovernick can be reached on (571) 272- 2344. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 

273- 8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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